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DESCRIPTION

Field of the Invention

[0001] The present invention relates to busbar trunking systems (BTSs), in particular but not
exclusively, to busbar trunking system (BTS) sections, and to power distribution systems that
comprise a plurality of BT S sections.

Background

[0002] Traditional power distribution systems used In industrial facilities employ lengths of
electrical cable housed in cable trays. Installation of cable trays and the associated cables Is
labour Intensive, as Is any reconfiguration of the power distribution system to take into account
new loads that are to be connected to the system.

[0003] A BTS may be used to overcome many of the above-described problems. ABTS uses a
number of BTS sections connected together, each BTS section comprising a series of electrical
conductors enclosed within a protective housing. An external joint pack is used to make the
connection between BTS sections, and tap off boxes are used to carry power from the
conductors for supply to each load.

[0004] Installation and reconfiguration 1s simplified compared to cable/cable tray based
systems, but the need for external joint packs, and the interaction between external joint packs
and tap off boxes still lead to problems when there 1I1s Ilimited space for
Installation/reconfiguration. This problem typically occurs in data centres where the BTS Is
Installed above server racks, as the racks tend to increase In size over time In order to
accommodate and as a consequence the amount of space around the BTS is reduced.

[0005] GB 2 344 001 discloses a modular multi-busbar power track system, each module of
the system having a plurality of busbars within an elongate casing, and each module having a
male connector at one end and a female connector at the other end.

[0006] WO 98/44612 discloses a bus for transmitting three-phase electrical power.

[0007] JP S60 162932 U discloses a conductor mold type insulated bus duct according to the
preamble of claim 1, in which conductors are embedded in parallel at intervals.

[0008] It i1s an aim of the present invention to address at least one problem associated with the
prior art, whether referred to herein or otherwise.

summary of the Invention
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[0009] According to a first aspect of the present invention, there 1s provided a busbar trunking
system section, referred to herein as "a BTS section”, comprising:

a plurality of conducting bars; and

a female electrical connector and a male mechanical connector at a first end of the BTS
section,

wherein the female electrical connector Is arranged to receive a male electrical connector of a
corresponding adjacent BTS section to electrically connect the conducting bars of the BTS
section to conducting bars of the corresponding adjacent BTS section as part of a plug-and-
play connection without the need for any additional configuration, the male mechanical
connector I1s arrangeable In use to be received by a female mechanical connector of a
corresponding adjacent BTS section to mechanically connect the BTS section to the
corresponding adjacent BTS section without the need for an external joint pack, and the male
mechanical connector comprises a plurality of spigots, corresponding to the plurality of
conducting bars,

wherein the female electrical connector comprises at least one coupler located within the BTS
section, the coupler In electrical communication with a conducting bar of the BTS section and
operable In use to receive a male electrical connector of a corresponding adjacent BT S section
to electrically connect the conducting bar of the BTS section to a conducting bar of the

corresponding adjacent BT S section, and

wherein the coupler comprises at least one contact which Is biased to form an electrical
connection with a male electrical connector received in the coupler when In use.

[0010] In one example, the BTS section further comprises a female mechanical connector at a
second end thereof. In one example, the female mechanical connector i1s arranged In use to
receive a male mechanical connector of a corresponding adjacent BT S section to mechanically
connect the BTS section to the corresponding adjacent BTS section.

[0011] In one example, the female mechanical connector comprises at least one socket. In
one example the female mechanical connector comprises a plurality of sockets corresponding
to the plurality of conducting bars.

[0012] In one example, the BTS section further comprises a male electrical connector at a
second end thereof. In one example, the male electrical connector is arrangeable In use to be
received by a female electrical connector of a corresponding adjacent BTS section to
electrically connect the conducting bars of the BTS section to conducting bars of the
corresponding adjacent BTS section.
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[0013] In one example, the female electrical connector is arranged to receive a male electrical
connector of a corresponding adjacent BTS section to electrically connect the conducting bars
of the BTS section to conducting bars of the corresponding adjacent BTS section. In one
example, the female mechanical connector Is arranged to receive a male mechanical
connector of a corresponding adjacent BTS section, to mechanically connect the BTS section
to the corresponding adjacent BTS section.

[0014] In one example, the coupler is a box-shaped coupler having side walls, a lower wall and
an upper wall.

[0015] In one example the coupler comprises contacts provided on inner sides of side walls
and inwardly biased to form an electrical connection with a male electrical connector received
In the coupler when In use.

[0016] In one example the coupler comprises a dividing web, with at least one contact
provided thereon and outwardly biased to form an electrical connection with a male electrical
connector received In the coupler when In use. In one example, the coupler comprises a
dividing web to be received between two conductors of a male electrical connector of an
adjacent BTS section, when In use.

[0017] In one example, the coupler is located in a spigot of the male mechanical connector.

[0018] In one example, one of the first end and a second end of the BTS section comprises a
first latch, operable In use to interlock with a corresponding adjacent BTS section.

[0019] In one example, the other end of the BTS section to the end which comprises the first
end comprises a detent, in use to interlock with a latch of a corresponding adjacent BTS
section.

[0020] In one example, the BTS section further comprises a second latch operable in use to
Interlock with a corresponding adjacent BTS section. In one example the first latch and the
second latch are located on opposite sides of the BTS section. In one example the first and
second latch are symmetrical with one another.

[0021] In one example, the first latch, and/or the second latch comprises a first member
rotatably mounted on the BTS section and a second member rotatably mounted on the first
member, wherein the second member Is operable In use to interlock with a detent on a
corresponding adjacent BTS section.

[0022] In one example, the BTS section further comprises a pair of channels extending along
opposite sides of the BTS section.

[0023] In one example, the BTS section further comprises a ribbed upper surface.
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[0024] In one example, the BTS section further comprises an integrated fixing channel for
Installation hardware, for example for a grounding plate.

[0025] In one example, the BTS section further comprises a pre-defined tap off point for
connection of a tap off box. In one example, the BTS section further comprises an ancillary
cover to cover a pre-defined tap off point when no tap off box is mounted to the BTS section.

[0026] In one example, the BTS section further comprises a grounding plate to provide a
grounding connection between the BTS section and a corresponding adjacent BT S section, In

use. In one example, the BTS section further comprises a push fit connection for a grounding
plate. In one example, the push fit connection for a grounding plate I1s provided in an integrated
channel thereof.

[0027] In one example, each conducting bar comprises two conductors.

[0028] According to a second aspect of the present invention there is provided a power
distribution system according to claim 11.

[0029] Other features of the invention will be apparent from the dependent claims, and the
description which follows.

Brief Description of the Drawings

[0030] For a better understanding of the invention, and to show how embodiments of the same
may be carried into effect, reference will now be made, by way of example, to the
accompanying diagrammatic drawings in which:

Figure 1A Is a perspective view of a BTS section showing the first end thereof;,

Figure 1B 1s a perspective view of the BTS section of Figure 1A showing the second end
thereof;

Figure 2 is close up view of the first end of the BTS section of Figure 1A;
Figure 3 Is a perspective view of a coupler of the BTS section of Figure 1A;

Figure 4 Is a perspective view of the BTS section of Figure 1A arranged with a corresponding
adjacent BTS section;

Figure 5 Is a perspective view of the BTS section of Figure 1A arranged with a corresponding
adjacent BTS section and a grounding plate prior to connection:;

Figure 6 Is a perspective view of the BTS section of Figure 1A arranged with a corresponding
adjacent BTS section and a grounding plate once connected to one another; and
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Figure 7 1s a perspective view of an alternative grounding plate for use with the BT S section of
Figure 1A.

Description of Example Embodiments

[0031] Referring to Figures 1A, 1B and 2, there are shown perspective views of a BT S section
10, In particular the first end 11 and the second end 12 of the BTS section 10. The BTS section
10 comprises five conducting bars. The conducting bars as shown are each made up of two
conductors 1a, 1b. The conducting bars run longitudinally in a housing 20 from the first end of
the BTS section 10 to the second end 12 of the BT S section 10. The second end 12 of the BTS
section 10 1s also shown In Figures 4-6 and discussed in more detall below.

[0032] The first end 11 of the BTS section 10 comprises a female electrical connector which
receives a male electrical connector of a adjacent BTS section 10 to electrically connect the
conducting bars 1a, 1b of the BTS section 10 to conducting bars 1a, 1b of the adjacent BTS
section 10 as part of a plug-and-play connection. The connection is made without the need for
any additional configuration, so installation of the BTS section 10 as part of a power distribution
system is simplified.

[0033] The BTS section 10 further comprises a male mechanical connector at the first end 11,
to be received by a female mechanical connector of the adjacent BTS section 10 that serve In
mechanically connecting the BTS section to the adjacent BTS section 10. The mechanical
connectors work with the electrical connectors to make a safe union between the BTS sections
10, without the need for an external joint pack.

[0034] The male mechanical connector comprises five spigots 13, corresponding to the five
conducting bars. The spigots 13 house couplers 30, which enable effective electrical
connection between the conducting bars of adjacent BTS sections 10 when the BTS sections
10 are plugged one into one another.

[0035] Figure 3 shows a coupler 30 In isolation. The coupler 30 Is a box-shaped unit having
side walls 31, a lower wall 32 and an upper wall 33. Between the side walls 31 is a dividing web
34. The dividing web 34 lies toward the centre of the coupler 30, and is itself split into two web
sections 34a, 34b. The side walls 31, 32 and web sections 34a, 34b comprise contacts 35
which are biased to form an electrical connection between the conductors 1a, 1b of the BTS
section 10, on one side of the coupler, and to conductors 1a, 1b of the adjacent BTS section
10 on the other side of the coupler 30. In this way a symmetrical coupler design is possible,
facilitating manufacture and installation of the coupler 30 in the BTS section 10.

[0036] The coupler 30, when housed In the spigots 13 of a BTS section 10, receives
conductors 1a, 1b of the BTS section 10 that incorporates the coupler 30 Iin openings in the
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coupler 30 bounded by the side walls 31, upper and lower walls 32, 33 and the dividing web
34. There 1s a permanent electrical connection between the conductors 1a, 1b of the BTS
section 10, established by the contacts 35 In the side of the coupler 30 that is away from the
first end 11 of the BTS section 10. The openings In the coupler 30 bounded by the side walls
31, upper and lower walls 32, 33 and the dividing web 34 and facing outward from the first end
11 of the BTS section 10 In use to receive the conductors 1a, 1b of an adjacent BTS section
10.

[0037] The contacts 35 are able to deform elastically in order to accommodate the conductors
1a, 1b Into the openings therein, and to provide suitable contact pressure. In addition, the split
In the dividing web 34 Into sections 34a, 34b enables space adjacent to the web sections 34a,
34b for the contacts 35 on the dividing web to be machined, and to in use deform to
accommodate the conductors 1a, 1b. Similar considerations apply to the mounting of the
coupler 30 Iin the spigot 13 so that there Is a flexion space adjacent the side walls 31 in which
contacts 35 Is formed.

[0038] Although the example embodiment increases the number of contacts by providing
contacts on opposed surfaces of the side walls 31 and dividing web 34, it will be appreciated
that the provision of flexion space Is advantageous in alternative embodiments in which one or
more contacts I1s provided at only a single wall. However, the provision of contacts 35 on the
opposed Inward facing and outward facing surfaces within the coupler helps to improve the
connection between the BTS section 10 and an adjacent BTS section 10 by enabling more
contacts 35 to fit within the coupler 30.

[0039] As mentioned above, the first end 11 of the BTS section 10 comprises a female
electrical connector and a male mechanical connector. The second end 12 of the BT S section
10 comprises the corresponding other halves of these connectors, I.e. the female mechanical
connector and the male electrical connector. By providing the BTS section 10 with respective
first and second ends 11, 12 a power distribution system can be easily set up with BT S section
10 connected with first end connected to second end, and so on between each adjacent BTS
section. This simplifies manufacture and Installation of the power system as there Is
consistence in the nature and orientation of the connections.

[0040] The female mechanical connector at the second end 12 of the BTS section 10
comprises at least one socket that i1s arranged In use to receive a male mechanical connector
of a corresponding adjacent BTS section 10, to mechanically connect the BTS section 10 to the
adjacent BTS section 10. In the embodiment of Figures 1B and 4 the female mechanical
connector comprises a plurality of sockets 23 with a socket 23 for each spigot 13, and
correspondingly therefore a socket 23 for each of the conducting bars.

[0041] Within each socket 23, Figures 1B and 4 show a male electrical connector, formed as
the end of the conductors 1a, 1b protruding from the housing 20 yet within the sockets 23. The
conductors 1a, 1b are received by a female electrical connector of an adjacent BT S section 10,
.e. by the coupler 30, to electrically connect the conductors 1a, 1b of the BTS section 10 to the
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conductors 1a, 1b of the adjacent BTS section 10 via the contacts 35 in the coupler 30.

[0042] Once the connection between the BTS section 10 and adjacent BTS section 10 has
been made, a latch provided on one or other of the BTS sections 10 is used to interlock the
BTS sections 10. In the example embodiments shown In the Figures, the second end 12 of the
BTS section 10 comprises a latch mechanism and the first end 11 of the adjacent BTS section
10 comprises a detent 50. The latch 40 is carried on the BTS section 10, integrated therewith
at the first end thereof, and the adjacent BTS section 10 likewise comprised the detent 50
Integrated therewith at the second end thereof. As will be appreciated from Figures 4-6, the
latch 40/detent 50 may be provided as a first latch and second latch with respective detents on
opposite sides of the BT S sections 10.

[0043] Operation of the latch 40 i1s now described with reference to Figures 4-6. The latch 40
comprises a first member 41 rotatably mounted on the BTS section, proximate to the second
end 12. The latch 40 further comprises a second member 42 rotatably mounted on the first
member 41. Rotation of the first member 41 away from the housing 20 moves the second
member 42 away from the second end, enabling a hook on the second member 42 to interlock
with a detent 50 on an adjacent BTS section 10 that is connected to the BTS section 10.
Movement of the first member 41 back to a position alongside the housing 20 draws the BTS
sections 10 together by pulling the hook on second member 42 against the detent 50. Release
of the Interlock provided by the latch 40 and detent 50 Involves reversing the operation
procedure as above.

[0044] In one example, the housing 20 of the BTS section 10 further comprises a pair of
channels 60, extending along opposite sides of the BTS section 10. These are provided as a
convenient location to run network cables for communication along the power distribution
system, for example for metering purposes. Figures 5 and 6 show the channels as open, and
Figure 4 shows the channels 60 provided with covers 61.

[0045] The BTS section 10 further comprises a ribbed upper surface 70 for mproved thermal
properties, and similarly a ribbed lower surface (not shown)..

[0046] In order to provide a continuous grounding path between one BTS section 10 and the
next, an integrated fixing channel 80 for a grounding plate 90 is also provided. Figures 5 and 6
show a grounding plate 90 that has been slid into the fixing channel 80 on one BTS section 10,
that Is then received In the fixing channel 80 on the adjacent BTS section 10 after the BTS
sections 10 are connected. A locator In the form of a bolt 91 is provided to hold the grounding
plate 90 In place. Optionally a second bolt 91 I1s also provided, and Figure 7 shows an
alternative grounding plate 90" with locators 91" in the form of sprung protrusions to frictionally
engage the Inside of the fixing channel 80 such as by forming a push fit at corresponding
specific features provided therein (not shown), or a push fit at the generally flat inner surfaces
as shown In the earlier Figures.

[0047] It will be understood that when the BTS section 10 is provided in a power distribution
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system, the housing 20 is provided on the lower surface thereof, with one or more pre-defined
tap off points (not shown) for connection of a tap off box, or may be otherwise open. In one
example embodiment, the BTS section 10 i1s further provided with an ancillary cover (not
shown) to cover either a pre-defined tap off point when no tap off box is mounted to the BTS
section, or open features of the lower surface more generally.

[0048] Although a few preferred embodiments have been shown and described, it will be

appreciated by those skilled in the art that various changes and modifications might be made
without departing from the scope of the invention, as defined in the appended claims.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. |t does not
form part of the European patent document. Even though great care has been taken In

compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
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Patentkrav

—

1. Sektion af et stromskinnefordelingssystem (10), som heri1
kaldes "RBTS-sektion (10)", der omfatter:

—

en flerhed af ledende stenger (la, 1b) og

et elektrisk hun-stik og et mekanisk han-stik ved en forste
ende (11) af BTS-sektionen (10),

hvori det elektriske hun-stik er arrangeret til at modtage et

elektrisk han-stik 1 en tilsvarende tTilstgdende BRTS-sektion
(10) for at forbinde de ledende stenger (la, 1b) 1 BTS-
sektionen (10) elektrisk til ledende stenger (la, 1lb) 1 den

pre——

tilsvarende tililstgdende BTS—-sektion (10) som en del af en

pr—

plug—and-play-forbindelse uden behov for vderlilgere

konfiguration, det mekaniliske han-stik under Dbrugen kan

—

arrangeres til at blive modtaget af et mekanisk hun-stik 1 en

C1lsvarende tilstgdende BTS—-sektion (10) for at forbinde BRTS-

sektionen (10) mekanisk tTi1l den tilsvarende tTilstgdende BRTS-

sektion (10) wuden behov for en vydre samlepakning, og det

p—

mekanliske han-stik omfatter en flerhed af styreknaster (13),

pre——

der svarer til flerheden af ledende stenger (la, 1b),

kendetegnet ved, at

det elektriske hun-stik omfatter mindst ét koblingselement

(30), der er placeret 1nde 1 BTS-sektionen (10), hvilket

koblingselement (30) er 1 elektrisk forbindelse med en ledende

stang (la, 1b) 1 BTS-sektionen (10) og under Dbrugen kan

betjenes ti1il at modtage et elektrisk han-stik 1 en tillsvarende

tllstodende BTS-sektion (10) for at forbinde den ledende stang
(la, 1b) 1 BTS-sektionen (10) elektrisk til en ledende stang
(la, 1b) 1 den tilsvarende tilstodende BTS-sektion (10), samt

ved, at koblingselementet (30) omfatter mindst én kontakt

(35), som er forspaendt til at danne en elektrisk forbindelse

med et elektrisk han-stik, der modtages 1 koblingselementet

(30), under brugen.

2 . BTS—-sektion (10) 1feolge krav 1, der vdermere omfatter:

pre——

et mekanilisk hun-stik ved en anden ende (12) deraf,

hvori det mekaniske hun-stik under brugen er arrangeret til at

modtage et mekanisk han-stik 1 en tillsvarende tilsteodende BTS-
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sektion (10) for at forbinde BRTS—-sektionen (10) mekanisk t1il

den tilstgdende BTS-sektion (10).

3. BTS-sektionen (10) 1fglge krav 2, hvori det mekaniske

pr—
—

hun-stik omfatter en flerhed af fatninger

pre——

flerheden af ledende staenger (la, 1b).

(23), som svarer til

pr——

4, BTS-sektion (10) 1fglge et hvilket som helst af kravene 1

ti1l 3, der vdermere omfatter et elektrisk han-stik wved en

pre——

anden ende (12) deraft,

hvorl det elektriske han-stlik under brugen er arrangeret til

pre——

at blive modtaget af et elektrisk hun-stik 1 en tilsvarende
tilstodende BTS-sektion (10) for at forblinde de ledende
stenger (la, 1b) 1 BTS-sektionen (10) elektrisk til ledende

stenger (la, 1lb) 1 den tillsvarende tillstgdende BTS-sektion

(10) .

5. BTS-sektion (10) 1fgelge krav 4, hvori

det elektriske hun-

stlk er arrangeret til at modtage et elektrisk han-stik 1 en

tilsvarende tilstodende BTS-sektion (10)

ledende stenger (la, 1b) 1 BTS-sektionen

for at forbinde de
(10) elektrisk til

ledende stenger (la, 1lb) 1 den tilsvarende tilstgodende BTS-

sektion (10), og hvorl det mekaniske hun-stik er arrangeret

11 at modtage et mekanisk han-stik

1 en c11lsvarende

t1lstodende BRBTS-sektion (10) for at forbinde BRTS-sektionen

(10) mekanisk ti1il den tilsvarende tilstodende BTS-sektion

(10) .

o. BTS-sektion (10) 1folge krav b5, hvori koblingselementet

(30) omfatter kontakter (30), der er

p—

1ndvendige sider af koblingselementet (30)

tilvejebragt pa de
sidevaegge (31), og

kontakterne (35) er indvendigt forspandte, og/eller

koblingselementet (30) omfatter en skilillebane (34) med mindst

én kontakt (35), der er tilvejebragt

forspendt udad til at danne en elektrisk

derpa, ©0g som er

forbindelse med et

elektrisk han-stik, der modtages 1 koblingselementet (30),

under brugen.
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p—

7. BTS-sektion (10) 1fglge et hvilket som helst af kravene 1

t1l o, hvori koblingselementet (30) er placeret 1 en

styreknast (13) 1 det mekaniske han-stik.

p—

3 . BTS-sektion (10) 1fglge et hvilket som helst af kravene 1

pre——

t1l 7, hvorli det ene af den forste ende (11) og en anden ende

(12) omfatter en forste lasemekanisme (40), som under brugen

kan betjenes t11l at lases sammen med en cl1lsvarende
tllstodende BTS-sektion (10).

9. BTS—-sektion 1fglge krav 8, hvorili den anden ende af BTS-

sektionen (10) ti1l den ende, der omfatter den forste ende

(11), omfatter en not (50) til under brugen at lases sammen

med en lasemekanisme (40) 1 en tTillsvarende tilstgdende BTS-

sektion (10).

10. BTS-sektion (10) 1feolge krav 8 eller 9, hvori den forste

lasemekanisme (40) omfatter et forste element (41), der er

drejeligt monteret pa BTS-sektionen (10), og et andet element

(42), der er drejeligt monteret pa det forste element (41),

1det det andet element (42) under brugen kan betjenes til at

lases sammen med en not (50) 1 en tilsvarende tilstodende BTS-
sektion (10).

11. Stromdilistributionssystem, der omfatter en flerhed at
ledende stenger (la, 1b), hvilket stromdistributilionssystem
omfatter:

en forste BTS-sektion (10) 1fglge krav 1 og

en anden BTS-sektion (10), der omfatter et elektrisk han-stik,

som under brugen er arrangeret til at blive modtaget af et

elektrisk hun-stik 1 en tilsvarende BTS-sektion (10) for at

forbinde de ledende stenger (la, 1b) 1 den anden BTS-sektion
(10) elektrisk til ledende stenger (la, 1lb) 1 den tilsvarende
tilstodende BTS—-sektion (10), hvilken anden BTS—-sektion (10)

desuden omfatter et mekanisk hun-stik, der under Dbrugen er

arrangeret til at modtage et mekanisk han-stik 1 en

tl1lsvarende tTilstgdende BTS-sektion (10) for at forbinde den

anden RTS—-sektion (10) mekanilisk t1l den tllsvarende
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_4_
tilstodende BTS—-sektion (10),
hvori det elektriske hun-stik 1 den forste BTS-sektion (10) og
det elektriske han-stik 1 den anden BTS-sektion (10) er
forbundet ti1l hilinanden for at tilvejebringe en elektrisk

forbindelse mellem de ledende stenger (la, 1lb) 1 den fgrste og

anden sektion (11, 12) 1 BTS, og hvori det mekaniske han-stik

1 den
BTS—s

sektl

forste

cektion

OIl.

BTS-sektion og det mekanliske hun-stik 1 den anden

er forbundet for at tilvejebringe en mekanilsk

forbindelse mellem den fgorste og den anden tillstgdende BTS-
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